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ABSTRACT 
 
 Environmental impact of leather production is considerable. Three 
major pollutants namely chromium, dye and phenol from the leather process 
industries are known to cause major concern to the environmentalists. This is 
due to the significant impact they have on the environment. The currently 
practiced treatment methods are unsatisfactory and expensive and often have 
secondary pollution problems with sludge. Hence, there is a need for cost 
effective and efficient removal technologies. 
 Biosorptive removal of chromium from aqueous solution has been 
carried out by employing naturally available low cost materials like seaweed 
(Sargassum wightii, Turbinaria ornata) and Bacillus subtilis microbial 
biomass. The treatment of protonated biosorbent with aqueous chromium 
solution at a pH of 3.5-3.8 for duration of 6 h gave the maximum uptake of 
about 35, 28 and 25 mg/g for protonated S. wightii, T. ornata and B. subtilis, 
respectively. FT-IR, EDX analysis and flame photometry studies have been 
carried out to understand the mechanistic pathway for the removal of 
chromium by the selected biosorbent. Desorption studies carried out indicate 
the reuse potential of the biosorbent.  
 Calcium alginate beads have been employed as an adsorbent for the 
removal of anionic and cationic dyes, which are most commonly used in 
leather industry. Maximum adsorption capacity of 27.5, 25, 12.5 and  
57.70 mg/g has been achieved at an initial concentration of 300 mg/L of acid 
brown, direct blue, acid orange and basic black dye, respectively employing  
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4 g/L of calcium alginate. Desorption studies have been carried out, which 
indicate the reuse potential of the alginate beads. Biosorption of basic yellow 
and basic blue dye onto the Caulerpa scalpelliformis seaweed has been 
carried out. A maximum uptake of 27 and 33 mg of cationic yellow and 
cationic blue dye, respectively per gram of seaweed has been observed. The 
average effective diffusion coefficients have been determined for both the 
dyes. Negative values of thermodynamic parameters indicate that the sorption 
process is exothermic and spontaneous. 
 Chemically and thermally modified seaweed have been employed 
for the removal of phenolic compounds. The maximum uptake capacity of  
20 mg of phenol per gram of protonated seaweed has been obtained. Average 
effective diffusion coefficient has been evaluated and the external mass 
transfer has been determined as the slowest step in the biosorption of phenol 
onto protonated seaweed. Activated carbon based on zinc chloride activation 
has been prepared from Sargassum longifolium and Hypnea valentiae 
seaweed. Experiments have been carried out at different activating 
agent/precursor ratio and carbonization temperature, which had significant 
effect on the pore structure of carbon. Developed activated carbon has been 
characterized by BET surface area (SBET) analysis and iodine number. The 
carbons, ZSLC-800 and ZHVC-800, showed surface area around 802 and  
783 m2/g, respectively. The activated carbon developed showed substantial 
capability to adsorb phenol from aqueous solutions. Column studies have also 
been carried out with ZSLC-800 activated carbon. 
 Optimized parameters have been employed for the application of 
these low cost adsorbents for the treatment of commercial wastewater. 
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Sectional wastewater from unit operations like chrome tanning, post tanning 
and top-dyeing process have been used for this study. Protonated S. wightii 
seaweed has been employed for the treatment of chrome tanning sectional 
wastewater. The chromium content in the wastewater has been reduced from 
750 mg/L to less than 2 mg/L in five stages of treatment. Calcium alginate 
beads have been used in the treatment of sectional wastewater from leather 
dyeing unit. Complete colour removal has been obtained in seven stages of 
treatment. Similarly, C. scalpelliformis seaweed has been employed for the 
treatment of sectional wastewater from top-dyeing unit. Complete removal of 
colour was seen after just 2 stages of treatment. Though biosorption provides 
a cheaper means for the removal of pollutants; the reuse of the pollutant 
loaded biosorbent is still a challenging problem. The chromium loaded 
seaweed was advantageously used as a reductant for the manufacture of basic 
chromium sulfate. The developed product has been employed for tanning of 
goatskins. Studies reveal that the quality of the wet blue leathers made using 
this BCS is on par with the leathers tanned with commercial BCS. Shrinkage 
temperature of the leathers is comparable and is above 105oC at an offer of 
1.25% Cr2O3. Performance of the crust leathers is comparable to that of 
conventional tanned leathers. This work establishes the potential use of low 
cost adsorbents for the treatment of tannery wastewater. 
